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In response to the growing gap between memory access time and processor speed, DRAM 
manufacturers have created several new DRAM architectures. This paper presents a 
simulation-based performance study of a representative group, each evaluated in a small 
system organization. These small-system organizations correspond to workstation-class 
computers and use on the order of 10 DRAM chips. The study covers Fast Page Mode, 
Extended Data Out, Synchronous, Enhanced Synchronous, Synchronous Link, Rambus, ... 
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This paper presents encoding techniques to optimize the switching activity on a 
multiplexed DRAM address bus. The DRAM switching activity can be classified either as 
external (between two consecutive addresses) or internal (between the row and column 
addresses of the same address). To eliminate the external switching activity for sequential 
access, we propose an optimal encoding, Pyramid code, for conventional DRAM mode as 
well as Burst Pyramid code for burst mode DRAM. To minimize the inte ... 



Low-energy off-chip SDRAM memory systems for embedded applications 
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Memory systems are dominant energy consumers, and thus many energy reduction 
techniques for memory buses and devices have been proposed. For practical energy 
reduction practices, we have to take into account the interaction between a processor and 
cache memories together with application programs. Furthermore, energy characterization 
of memory systems must be accurate enough to justify various techniques. In this article, 
we build an in-house energy simulator for memory systems that is accelerat ... 

Keywords: Low power, SDRAM, memory system 



Power reduction techniques for microprocessor systems 
Vasanth Venkatachalam, Michael Franz 

September 2005 ACM Computing Surveys (CSUR), volume 37 issue 3 
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Full text available: ^ pdf(602.33 KB ) Additional Information: full citation , abstract , references, index terms 

Power consumption is a major factor that limits the performance of computers. We survey 
the "state of the art" in techniques that reduce the total power consumed by a 
microprocessor system over time. These techniques are applied at various levels ranging 
from circuits to architectures, architectures to system software, and system software to 
applications. They also include holistic approaches that will become more important over 
the next decade. We conclude that power management is a ... 

Keywords: Energy dissipation, power reduction 
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Full text available- Hi pdf(79 24 KB) Additional Information: full citation , abstract , references , citings , index 
'TS ? terms 

Memory delays represent a major bottleneck in embedded systems performance. Newer 
memory modules exhibiting efficient access modes (e.g., page-, burst-mode) partly 
alleviate this bottleneck. However, such features can not be efficiently exploited in 
processor-based embedded systems without memory-aware compiler support. We 
describe a memory-aware compiler approach that exploits such efficient memory access 
modes by extracting accurate timing information, allowing the compiler's sche ... 
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Memory represents a major bottleneck in modern embedded systems in terms of cost, 
power, and performance. Traditionally, memory organizations for programmable 
embedded systems assume a fixed cache hierarchy. With the widening processor— memory 
gap, more aggressive memory technologies and organizations have appeared, allowing 
customization of a heterogeneous memory architecture tuned for specific target 
applications. However, such a processor— memory coexploration approach critically needs 
the ab ... 

Keywords: Processor— memory codesign, architecture description language, design space 
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7 Data and memory optimization techniques for embedded systems 

P. R. Panda, F. Catthoor, N. D. butt, K. Danckaert, E. Brockmeyer, C. Kulkarni, A. 
Vandercappelle, P. G. Kjeldsberg 
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Publisher: ACM Press 

Full text available* IS) pdf(339 91 KB) Additional Information: fu ll c it a tio n , a b strac t, refe re nces, citings, index 
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We present a survey of the state-of-the-art techniques used in performing data and 
memory-related optimizations in embedded systems. The optimizations are targeted 
directly or indirectly at the memory subsystem, and impact one or more out of three 
important cost metrics: area, performance, and power dissipation of the resulting 
implementation. We first examine architecture-independent optimizations in the form of 
code transoformations. We next cover a broad spectrum of optimizati ... 

Keywords: DRAM, SRAM, address generation, allocation, architecture exploration, code 
transformation, data cache, data optimization, high-level synthesis, memory architecture 
customization, memory power dissipation, register file, size estimation, survey 
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This paper describes low-voltage RAM designs for stand-alone and embedded memories in 
terms of signal-to-noise-ratio designs of RAM cells and subthreshold-current 
reduction. First, structures and areas of current DRAM and SRAM cells are discussed. Next, 
low-voltage peripheral circuits that have been proposed so far are reviewed with focus on 
subthreshold-current reduction, speed variation, on-chip voltage conversion, and 
testing. Finally, based on the above discussion, a perspective is given with ... 

Keywords: DRAM and SRAM cells, gain cells, gate-source/substrate-source back-biasing, 
memory-rich architectures, multi-l/r, non-volatile RAMs, on-chip voltage converters, 
peripheral circuits, subthreshold current, testing 
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Embedded systems are often designed under stringent energy consumption budgets, to 
limit heat generation and battery size. Since memory systems consume a significant 
amount of energy to store and to forward data, it is then imperative to balance power 
consumption and performance in memory system design. Contemporary system design 
focuses on the trade-off between performance and energy consumption in processing and 
storage units, as well as in their interconnections. Although memory design is as ... 

Keywords: Embedded systems, embedded memories, integration, memories, nonvolatile, 
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Power-efficient design requires reducing power dissipation in all parts of the design and 
during all stages of the design process subject to constraints on the system performance 
and quality of service (QoS). Power-aware high-level language compilers, dynamic power 
management policies, memory management schemes, bus encoding techniques, and 
hardware design tools are needed to meet these often-conflicting design requirements. 
This paper reviews techniques and tools for power-efficient embedd ... 
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The delay of memory access is one of the major bottlenecks in embedded systems 1 
performance. In software compilation, it is known that there is high variations in memory 
access delay depending on the ways of storing/retrieving the variables in code to/from the 
memories. In this paper, we propose an effective storage assignment technique for 
variables to maximize the use of memory bandwidth. Specifically, we study the problem of 
DRAM memory layout for storing the non-array variables in code to ac ... 

Keywords: embedded system, memory layout, page/burst modes, storage assignment 
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Memory-intensive behaviors often contain large arrays that are synthesized into off-chip 
memories. With the increasing gap between on-chip and off-chip memory access delays, it 
is imperative to exploit the efficient access mode features of modern-day memories (e.g., 
page-mode DRAMs) in order to alleviate the memory bandwidth bottleneck. Our work 
addresses this issue by: (a) modeling realistic off-chip memory access modes for High- 
Level Synthesis (HLS), (b) presenting algorithms to infer applicab ... 

Keywords: Memory Synthesis, DRAM, High Level Synthesis 
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In this paper we propose a novel special-purpose data memory subsystem, called Xtream- 
Fit, aimed at achieving high energy-delay efficiency for streaming media applications. A 
key novelty of Xtream-Fit is that it exposes a single customization parameter, thus 
enabling a very simple and yet effective design space exploration methodology. A second 
key contribution of this work is the ability to achieve very high energy-delay efficiency 
through a synergistic combination of: (1) special purpose memor ... 

Keywords: configurability, design space exploration, energy delay product, low power, 
media processing, scratch-pad, streaming memory 
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terms 

Given a fixed CPU architecture and a fixed DRAM timing specification, there is stili a large 
design space for a DRAM system organization. Parameters include the number of memory 
channels, the bandwidth of each channel, burst sizes, queue sizes and organizations, 
turnaround overhead, memory-controller page protocol, algorithms for assigning request 
priorities and scheduling requests dynamically, etc. In this design space, we see a wide 
variation in application execution times: for example, ... 
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It has been reported and verified in many design experiences that a judicious utilization of 
the page/burst access modes supported by DRAMs contributes a great reduction in not 
only the DRAM access latency but also DRAM's energy consumption. Recently, researchers 
showed that a careful arrangment of data variables in memory directly leads to a 
maximum utilization of the page/burst access modes for the variable accesses, but 
unfortunately, found that the problems are not tractable, consequently, r ... 
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In this paper, we introduce a precise energy characterization of SDRAM main memory 
systems and explore the amount of energy associated with design parameters, leading to 
energy reduction techniques that we are able to recommend for practical use. We build an 
in-house energy simulator for SDRAM main memory systems based on cycle-accurate 
energy measurement and state-machine-based characterizations which independently 
characterize dynamic and static energy. We explore energy behavior of the memory ... 

Keywords: SDRAM, low power, memory system 
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Dynamic supply voltage scaling (DVS) is one of the best ways to reduce the energy 
consumption of a device when there is a super-linear relationship between energy and 
supply voltage, and a pseudo-linear relationship between delay and supply voltage. 
However, most DVS schemes scale the clock frequency of the supply-voltage-clock- 
scalable (SVCS) CPU only and do not address the energy consumption of the memory. The 
memory is generally non-supply-voltage-scalable (NSVS), but its energy consumption i ... 

Keywords: SDRAM, low power, memory system 
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This paper presents a new approach to two-level hazard-free logic minimization in the 
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context of extended burst-mode finite state machine synthesis targeting generalized C- 
elements (gC). No currently available minimizers for literal-exact two-level hazard-free 
logic minimization of extended burst-mode gC controllers can handle large circuits without 
synthesis times ranging up over thousands of seconds. Even existing heuristic approaches 
take too much time when iterative exploration over a large ... 

Results 1 - 20 of 200 Result page: 1 2345678910 next 

The ACM Portal is published by the Association for Computing Machinery. Copyright © 2006 ACM, Inc. 
Terms of Usage Privacy Policy Code of Ethics Contact Us 

Useful downloads: S Adobe Acrobat Q QuickTi me IS Windows Media Pla yer ^> Real Player 



http://portal.acm^ 6/25/06 



